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® TRANSFER CONSTRUCTION. 



@ A transfer construction for a four-wheel drive vehicle in which a driving force inputted from an input member 
(4) is distributed to a primary output member (5) and a secondary output member (6) via respective constituent 
elements of a compound planetary gear mechanism (18) for transfer to a front wheel side rotating member and 
rear wheel side rotating member. The compound planetary gear mechanism (18) comprises a ring gear (19), a 
^ primary sun gear (22), a primary pinion gear (20) in meshing engagement with said ring gear (19), a secondary 
^ pinion gear (21) in mesh engagement with said primary pinion gear (20) and said primary sun gear (22), a 
CO secondary sun gear (23) In mesh engagement with said primary pinion gear (20), and a carrier (24) for rotatably 
W supporting said primary and secondary pinion gears (21). wherein, for instance, said ring gear (19) and said 
^ input member (4) are coupled to each other, wherein an engagement member (29, 28, 33) such as a wet-type 
^ multi-plate clutch is interposed, respectively, between said primary sun gear (22) and said primary output 
2 member (5), said secondary sun gear (23) and a stationary member (27), and said supporting carrier (24) and 
said secondary output member (6), whereby driving force distribution to said primary output member (5) and 
O said secondary output member (6) is controlled by adjusting the engagement conditions of said engagement 
f\ members (29, 28, 33), thereby making it possible to integrate the functions of a sub-transmission and a center 
LU differential Into one construction, this not only making a transfer portion smaller and lighter but also making It 
easy to switch between various driving force distribution conditions. 
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Technical Field 

This invenlion relates to a transfer construction for distributing drive force to a tront-wheel side and a 
rear-wheel side In a four-wheel drive automotive vehicle, and especially to a transfer construction designed 
to perform the distribution of drive force by using a planetary gear mechanism. 

Background Art 

A four-wheel drive vehicle is provided with a transfer for distributing drive force from an engine to a. 
front-wheel side and a rear-wheel side. Conventional transfer constructions include, for example, such a 
construction as illustrated in FIG. 18. According to this transfer construction, a high/low switching planetary 
gear 104, which makes up a sub-transmission, and a planetary gear center differential 105 are arranged 
among an Input shaft 101, a front-wheel-side output shaft 102 and a rear-wheel-slde output shaft 103 as 
shown in FIG. 18. 

At the high/low switching planetary gear 104, engine torque inputted to the input shaft 101 is switched 
to high-speed rotation (high) or low-speed rotation (low) depending on ON/OFF of a dog clutch 106 and Is 
then outputted. 

At the planetary gear center differential 105. the engine torque which has been set high or low at the 
high/low switching planetary gear 104 is inputted to its planetary carrier via a shaft 107. This engine torque 
is outputted on a side to the front-wheel-side output shaft 102 via a pinion gear, a primary sun gear 111. a 
front drive gear 108 and a transfer chain 109 and on anoti^er side to the rear-wheel-side output shaft 103 via 
a pinion gear and a secondary sun gear 112. Further, the planetary gear center differential 105 is provided 
witii a lock clutch 110 so that a differential motion between front wheels and rear wheels can be completely 
limited to penmit directly-coupled four-wheel drive running. 

As another conventional transfer construction, there is also such a constnjction as illustrated by way of 
example in FIG. 19. In this transfer constmction, a highAow switching mechanism 204 as a sub- 
transmission, a center differential 205. a viscous coupling 226 for limiting differential of said center 
differential 205, and a shaft 206 coupling said high/low switching mechanism 204 and said center differential 
205 are arranged among an input shaft 201, a front-wheel-side output shaft (front propeller shaft) 202 and a 
rear-wheel-side output shaft (propeller shaft) 203. 

Said high/low switching mechanism 204 comprises a gear 201 A arranged on an Input shaft 201. a gear 
206A arranged on said drive force transmitting shaft 206. a gear 207A changeable in speed via a gear 
arranged on a counter shaft 207 and hence rotatable at a speed lower than said' gear 201 A arranged on said 
input shaft 201, and a sleeve 208 arranged for meshing engagement witii these gears 201 A.206A,207A. By 
moving said sleeve 208 in an axial direction, it is possible to select a high-speed mode in which said gear 
206A is coupled to said gear 201 A, a low-speed mode in which said gear 20BA is coupled to said gear 
207A or a neutral mode in which said sleeve 208 is coupled to sa*d gear 206A alone and is not associated 
with any of said gears 201A,206A, 207A. 

Said center differential 205 is of the bevel gear type, and is provided with said input pinions 205A,205A 
arranged on a rear end of said drive force transmitting shaft 206 and also with a front-wheel-side output 
pinion 205B and a rear-wheel-side output pinion 205 C botii in meshing engagement witii tiiese input 
pinions 205A,205A. Said front-wheel-side pinion 205B is arranged on a rear end of a hallow shaft 209, and 
said hollow shaft 209 is connected to a front drive gear 211 A via a 2WD/4WD switching mechanism 210. 
Further, said rear-wheel-side output pinion 205C is an'anged on a front end of said rear-wheel-slde output 
shaft 203. 

Said 2WD/4WD switching mechanism 210 comprises a gear 206B an'anged on an intermediate part of 
said drive force transmitting shaft 206. a gear 209A arranged on a front end of said hollow shaft 209, a gear 
21 IB arranged on a front end of a hollow shaft 211 with said front drive gear 211 A an^anged thereon, and a 
sleeve 212 arranged for meshing engagement with these gears 206B,209A,211B, By moving said sleeve 
212 In an axial direction, it is possible to select a two-wheel drive mode (2WD mode) in which said drive 
force transmitting shaft 206 and said hollow shaft 209 are Integrally coupled to each other, a four-wheel 
drive mode (4WD mode) In which said hollow shaft 209 and said hollow shaft 211 are Integrally coupled to 
each otiier and front-rear differential is permitted, or a four-wheel drive mode (4WD lock mode) In which 
said drive force transmitting shaft 206, said hollow shaft 209 and said hollow shaft 211 are integrally 
coupled together and front-rear differential is completely limited. 

As said drive force transmitting shaft 206 and said hollow shaft 209 integrally rotate in said 2WD mode, 
the differential function of said center differential 205 is not exhibited so tiiat engine torque, which has been 
transmitted to said drive force ti-ansmitting shaft 206 from an engine 213 via a transmission 214 and said 
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higMcw switching mechanism 204. is fed In its entirety to said rear-wheel-side output shaft 203 and is 
transmitted to rear-wheel axles 217U217R via a bevel gear mechanism 215 and a rear differential 216, 
whereby rear wheels 218L.218R are driven. Incidentally, numeral 219 Indicates a rear differential lock 
mechanism. 

5 Since said hollow shaft 209 and said hollow shaft 211 Integrally rotate in said 4WD mode, the 
differential function of said center differential 205 is exhibited. Engine torque, which has been transmitted 
from said engine 213 to said drive force transmitting shaft 206 via said transmission 214 and said high/low 
switching mechanism 204. Is on one side transmitted from said rear-wheel-side output pinion 205C to said 
rear-wheei-side output shaft 203 and on the other side, is fed from s^d front-wheel-side output pinion 205B 

70 to said front drive gear 211A via said hollow shaft 209, said 2WD/4WD switching mechanism 210 and said 
hollow shaft 211. Then, the engine torque distributed to said rear-wheel-side output shaft 203 is transmitted 
through such a route as mentioned above, so that said rear wheels 218L^18R are driven. The engine 
torque distributed to said front drive gear 211 A. on the other hand, is fed to said front-wheel-side output 
shaft 202 via a transfer chain 220 and then transmitted to front-wheel axles 2231_223R via a bevel gear 

76 mechanism 221 and a front differential 222. so that front wheels 224L,224R ar6 driven. Incidentally, 
designated at 225 Is a flywheel mechanism. At this time, a differential motion between said front wheels Smd 
said rear wheels Is permitted. Depending on the differential motion between said front wheels and said rear 
wheels, differential limitation by said viscous coupling 226 is however exhibited so that the state of 
distribution of torque to said front and rear wheels is chdnged. 

20 Furtfier, said drive force transmitting shaft 206 and said hollow shaft 209 integrally rotate with said 
hollow shaft 211 in said 4WD lock mode. Said center differential 205 therefore Is brought into a locked 
position, so tiiat engine torque Is transmitted on one side to said drive force transmitting shaft 206. said 
center differential 205 and said rear-wheel-side output shaft 203 and on the other hand to said front'drive 
gear 21 1 A via said drive force transmitting shaft 206. said center differential 205. said hollow shaft 209. said 

25 2WD/4WD changing mechanism 210 and said hollow shaft 211 . whereby the engine torque is transferred to 
said rear wheels 218L,218R and said front wheels 224L,224R through similar routes as tfiose mentioned 
above. As no differential motion is permitted between said front wheels and said rear wheels at this time, 
the engine torque is surely transfenred to said front and rear Wheels. 

As a further conventional transfer construction, there Is also such a construction as shown by way of 

30 example in FIG. 20. This transfer 300, as shown in FIG. 20, is arranged at an output portion of a 4-speed 
automatic transmission 303 connected to an engine 302. and Is constiojcted of a center differential 301. 
which is equipped with functions of a sub-transmission making use of a compound planetary gear, plural 
clutches 31 2.31 3, and a brake 31 4. 

Said center differential 301 comprises a first element composed of a primary sun gear 301 A, a second 

35 element composed of a secondary sun gear 301 B and a third element composed of a primary pinion gear 
301 C and secondary pinion gear 301 D arranged integrally witii each otiier, all of which are anranged among 
an input shaft 304 to which engine torque Is Inputted from said 4-speed automatic transmission 303, a front 
drive gear 306 arranged In meshing engagement with a gear 305A of a front-wheel-side output shaft 305 
and a rear-wheel-side output shaft 307. 

40 Said primary sun gear 301 A is coupled for integral rotation to said Input shaft 304. said primary pinion 
gear 301 C and said secondary pinion gear 301 D are integrally supported for rotation by a planetary carrier 
301 E and are in meshing engagement with said primary sun gear 301 A and said secondary sun gear 301 B, 
respectively. Furtfier. said front drive gear 306 Is coupled for integral rotation to said planetary carrier 301 e! 
and said drive force transmitting shaft 308 is coupled to s€ud planetary carrier 301 E. On tiie other hand, a 

45 hollow drive force transmitting shaft 309 is coupled to said second sun gear 301 B. 

Between said two drive force transmitting shafts 308 and 309 in tiie center differential 301, a drive force 
transmitting shaft 310 coupled to said rear-wheel-side output shaft 307 and a transmission case 311 
enclosing said transfer 300, clutches and brakes are interposed, respectively. 

Namely, between said drive force transmitting shaft 309 on tiie side of said center differential 301 and 

so said drive force transmitting shaft 310 on the side of the rear-wheel-side output shaft 307, is interposed said 
clutch 312 which achieves said 4-wheeI drive mode In which engine torque Is distributed to said front 
wheels and said rear wheels. When said clutch 312 engages, said secondary sun gear 3018 and said rear- 
wheel-side output shaft 307 are coupled together so that engine torque inputted from said primary sun gear 
301 A is transfen-ed from said primary pinion gear 301 C to said front drive gear 306 via said planetary 

55 carrier 301 E. On tiie otiier hand, the engine torque Is also transferred from said primary pinion gear 3010 to 
said rear-wheel-side output shaft 307 via said secondary pinion gear 301 D, said secondary sun gear 301 B, 
said clutch 312 and said drive force transmitting shaft 309. As a result, said four-wheel drive mode In which 
a differential motion between said front and rear wheels is permitted is achieved. There are also shown a 
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bevel gear mechanism 315, a front differential 316. and front-wheel axles 317L.317R. 

In addition, a front-rear differential limiting clutch 313 is interposed between said drive force transmitting 

shaft 308 on the side of said center differential 301 and said drive force transmitting shaft 310 on the side of 

the rear-wheel-side output shaft 307, When this front-rear differential limiting clutch 313 engages* said front 
5 drive gear 306 and said rear-wheel-side output shaft 307 tend to integrally rotate via said drive force 

transmitting shaft 308, said clutch 313 and said rear-wheel-side output shaft 307, so that a differential 

motion between s^d front and rear wheels Is limited. 

Between said drive force transmitting shaft 309 on the side of said center differential 301 and said 

transmission case 311, said brake 314 is interposed. When this brake 314 engages, said secondary sun 
w gear 301 B becomes no longer rotatabie. The engine torque inputted from said primary sun gear 301 A is 

hence transmitted from said primary pinion gear 301 C to the side of said planetary carrier 301 E only and 

moreover, the revolution speed on the side of this planetary carrier 301 E becomes greater. Accordingly. 

said center differential 301 is also designed to function as a sub-transmission which changes rotational 

torque from said 4-speed automatic transmission 303 to a still higher speed and then outputs. By said 
75 center differential 301 as the sub-transmission, it is therefore possible to achieve an overdrive 5th speed 

which is a higher speed stage than the 4th speed, the fastest speed stage of said 4-speed automatic 

transmission 303. 

Of course, said clutch 312 is made free (released from engagement) when said brake 314 is brought 
into engagement. If said front-rear differential limiting clutch 313 is made free upon engagement of said 
20 brake 314, a front-wheel drive state Is established. Engagement of said front-rear differential limiting clutch 

313 results in a directly-coupled four-wheel drive state in which a differential motion between said front and 
rear wheels is limited. 

The above-described transfer constructions are however accompanied by problems as will be described 
below. 

25 In each of the conventional examples lllustnated in RG. 18 and FIG. 19, respectively, said high/low 
switching sub-transmission and said center differential gear unit are arranged separately so that said 
transfer becomes large and heavy. 

The conventional example shown in FIG. 20, on the other hand, has achieved dimensional and weight 
reductions of the apparatus through the integrated construction of said sub-transmission and said center 

30 differential by making use of a planetary gear mechanism of the 3 element/2 freedom type. According to 
this construction, however, ordinary four-wheel drive running in which said center differential is in operation 
while permitting a differential motion between said front and rear wheels is possible only when said brake 

314 is made free (released from engagement). In other words, when said sub-transmission is in a low-speed 
position. Conversely, when said brake 314 is in an engaged position, that is, when said sub-transmission is 

35 In a high-speed position, the running mode is limited to the front-wheel drive mode or the directly-coupled 
four-wheel drive mode. 

Incidentally, four-wheel drive vehicles led by off-road vehicles are generally required to achieve a 
directly-coupled four-wheel drive when the sub-transmission is set in a low-speed position and also to 
achieve a four-wheel drive with the center differential In operation when the sub-transmission is set in a 

40 high-speed position. The conventional example illustrated in FIG. 20 cannot meet this requirement. 

With the foregoing problems in view, the present invention has as an object the provision of a transfer 
construction which, while promoting both dimensional and weight reductions of the transfer portion, is 
designed to satisfy the requirements for four-wheel drive vehicles that a directly-coupled four-wheel drive 
can be achieved when a sub-transmission is in a low-speed position but a four-wheel drive with its center 

45 differential in operation can be achieved when the subtransmission is in a high-speed position and also to 
pemnit automated switching between a high speed and a low speed and between a two^wheel drive and a 
four-wheel drive. 

Disclosure of the Invention 

60 

The present Invention has been completed In view of the above-described problems. In a transfer 
constmction having a first output member for outputting drive force to one of a front-wheel-slde rotating 
member and a rear-wheel-side rotating member and a second output member for outputting drive force to 
the other one of said front-wheel-slde rotating member and said rear-wheel-side rotating member, thereby 
55 distributing drive force transmitted from an input member to said first output member and said second 
output member, 

said construction is provided with a compound planetary gear mechanism having four rotatabie 
elements capable of serving as drive force transfen-ing elements or reaction force elements; individual ones 
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of said four elements are arranged for couplement to Individual ones of four members composed of said 
input member, said first output member, said second output member and a stationary member, respec- 
tively; and said first output member and said second output member are an'anged for couplement to each 
other 

6 According to said construction, drive force transmitted from said input member is distributed to said 
primary output member and said secondary output member via the respective elements of said compound 
planetary gear mechanism. Here, the state of distribution of the drive force to said first output member and 
said second output member is controlled in accordance with states of coupling between elements of said 
compound planetary gear mechanism and the individual member of said input member, said primary output 

10 member, said secondary output member and said fixing member. 

As the functions of a sub-transmission and the function of a center differential can be incorporated In an 
integral construction through said planetary gear mechanism, the construction can, as Its advantage, 
achieve the requirements for four-wheel drive vehicles, that is, promotion of dimensional and weight 
reductions of the transfer portion, easy switching between a high speed and a low speed and easy 

t6 switching between two-wheel drive and four-wheel drive, a directly^oupled four-wheel when a sub- 
transmission Is in a low-speed position, and a four-wheel drive with its center differential in operation when 
the sub-transmission is in a high-speed position. 

As a first specific construction of the above-described compound planetary gear mechanism, it can be 
constructed of a ring gear, a primary sun gear, a primary pinion gear in meshing engagement with said ring 

20 gear, a secondary pinion gear in meshing engagement with said primary pinion gear and said primary sun 
gear, a secondary sun gear in meshing engagement with said primary pinion gear and a carrier rotatably 
supporting said primary pinion gear and said secondary pinion gear. In this case, said ring gear, said 
primary sun gear, said secondary sun gear and said canrler con^spond to the above-described four 
elements. 

25 Desirably, said input member are arranged for couplement to each other, said primary sun gear and 
said primary output member are arranged for couplement to each other, said secondary sun gear and said 
stationary member are an^anged for couplement to each other, and said carrier and said secondary output 
member are arranged for couplement to each other. 

Engagement members are desirably interposed between said primary sun gear and said primary output 

30 member and between said secondary sun gear and said stationary member, respectively. 

Said first output member can be constructed as a front-wheel-side output member provided with a front 
drive sprocket arranged coaxially with said compound planetary gear mechanism, a front propeller shaft for 
transferring drive force to a side of front wheels, a front driven sprocket arranged on said front propeller 
shaft, and a front drive chain coupling said front drive sprocket to said front driven sprocket to permit 

35 transfer of power; and said front drive sprocket, said front driven sprocket and said front drive chain can be 
an^nged closer to a rear part of a vehicle than said compound planetary gear mechanism and said 
engagement members. 

Owing such an arrangement, the axial length of said propeller shaft can be extended. This makes it 
possible, for example, to reduce a bending angle at a connecting part between said front propeller shaft and 
40 said associated bevel gear mechanism of said front differential. Rotational vibrations of said front propeller 
shaft and said bevel gear mechanism can thus be reduced, thereby making it possible to reduce vibrations 
and noise of a vehicle. 

Said engagement memtjers can be composed of wet-type multiplate clutches. 

Use of such wet-type multiplate clutches makes it possible to easily adjust engagement of the clutches. 
45 for example, by a hydraulic pressure or the like so that switching control of the clutches can be easily 
achieved. It therefore becomes possible, for example, to perfomn switching between a high speed and a low 
speed or switching between two-wheel drive and four-wheel drive In accordance with the state of running of 
a vehicle without relying upon an Instaiction from a driver. 

Further, said ring gear and said secondary output member can be arranged for couplement to each 
50 other, said primary sun gear and said stationary member can be arranged for couplement to each other, 
said secondary sun gear and said primary output member can be arranged for couplement to each other! 
and said carrier and said input member can be arranged for couplement to each other. 

In this case, engagement members are Interposed between secondary sun gear and said primary 
output member and between said primary sun gear and said stationary member, respectively. 
56 The engagement members in this case can also be composed of wet-type multiplate clutches. 

As a second specific construction of the above-described compound planetary gear mechanism, the 
compound planetary gear mechanism can be composed of a primary planetary gear mechanism comprising 
three elements composed of a primary ring gear, a primary sun gear, a primary pinion gear in meshing 
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engagement with said primary, ring gear and said primary sun gear, and a primary cannier rotatably 
supporting thereon said primary pinion gear, and a secondary planetary gear meclianism comprising tiiree 
elements of a secondary ring gear, a secondary sun gear, a secondary pinion gear in mesining engagement 
witli said secondary ring gear and said secondary sun gear, and a secondary carrier rotatably supporting 

5 tliereon said secondary pinion gear, in whicii two of said tliree elements are coupled to two of said three 
elements composed of said primary planetary gear mechanism, respectively, in this case, individual ones of 
four elements, which are composed of said mutually coupled two elements, the remaining one element out 
of said three elements composed of said primary planetary gear mechanism and the remaining one 
element out of said three elements composed of said secondary planetary gear mechanism, can be 

?o arranged for couplement to individual ones of four members composed of said input member, said primary 
output member, said secondary output member and said stationary member, respectively; and said primary 
output member and said secondary output member can be arranged for couplement to each other. 

In this case, said primary ring gear and said secondary carrier are desirably coupled to each other, and 
said secondary ring gear and said primary carrier are desirably coupled to each other. 

76 Desirably, said secondary ring gear and said primary carrier are coupled to said input member; and 
said primary sun gear and said primary output member are arranged for couplement to each other, said 
secondary sun gear and said stationary member are arranged for couplement to each other, and said 
primary ring gear and said secondary carrier are arranged for couplement to said secondary output 
member. 

20 Further, engagement members are interposed between said primary sun gear and said primary ou^ut 
member and between said primary ring gear and said secondary carrier, respectively. 

Said engagement members can also be composed of wet-type multiplate clutches in this case. 
It Is also possible to constmct so that said primary ring gear and said secondary sun gear can be 
coupled to each other, and said primary sun gear and said secondary carrier can be coupled to each other. 
25 In this case, said primary sun gear and said secondary carrier are coupled to said input member; and 
said primary ring gear and said secondary sun gear are arranged for couplement to said primary output 
member, said primary cannier and said stationary member are arranged for couplement to each other, and 
said secondary ring gear and said secondary output member are arranged for couplement to each other. 
In this case, it is also desired to Interpose engagement members between said secondary ring gear and 
30 said secondary output member and between said primary carrier and said stationary memk)er. respectively^ 
Said engagement member can also be composed of wet-type multiplate clutches in this case. 
Further, said primary carrier and said secondary earner can be coupled to each other, and said primary 
ring gear and said secondary ring gear can be coupled to each other. 

In this case, said primary carrier and said secondary carrier are desirably coupled to said input 
35 member; and said secondary sun gear and said primary output member are desirably arranged for 
couplement to each other, said primary sun gear and said stationary member are desirably arranged for 
couplement to each other, and said primary ring gear and said secondary ring gear are desirably arranged 
lor couplement to said second output member. 

Engagement member can desirably be interposed between said primary sun gear and said primary 
40 output member and between said secondary sun gear and said stationary member, respectively. 
In this case, said engagement member can also be composed of wet-type multiplate clutches. 
Further, an engagement member can be interposed between said primary output member and said 
secondary output member. 

In this case, said engagement member can also be composed of a wet-type multiplate clutch. 
45 Moreover, said primary output member can output drive force to said front-wheel-side rotating member, 
or said primary output member can output drive force to sad rear-wheel-side rotating member. 

Brief Description of the Drawings 

60 FIG. 1 is a schematic skeleton diagram showing a transfer construction according to a first embodiment 
of the present Invention; 

FIG. 2 Is a speed diagram schematically illustrating elements of the transfer construction according to 
said first embodiment of the present invention in combination with additional rotation-limiting means and 
engagement means; 

55 FIG. 3 is a schematic skeleton diagram showing a drive system of a vehicle equipped with the transfer 
construction according to the first embodiment of the present invention; 

FIG. 4 is a schematic skeleton diagram illustrating a flow of drive force in a high-speed two-wheel drive 
mode by the transfer construction according to the first embodiment of the present invention; 
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Fie. 5 Is a schematic skeleton diagram depleting a flow of drive force in a high-speed four-wheel drive 
mode by the transfer construction according to the first embodiment of the present invention; 
FIG. 6 Is a schematic skeleton diagram showing a flow of drive force in a low-speed two-wheel drive 
mode by the transfer construction according to the first embodiment of the present invention; 
5 FIG. 7(A) to Ra 7(C) are speed diagrams illustrating the concept of a transfer constnjctlon studied In the 
course of creation of the first embodiment of the present invention; 

FIG. 8(A) to FIG. 8(C) are speed diagrams illustrating advantages of the transfer construction according 
to the first embodiment of the present invention; 

FIG. 9 is a schematic skeleton diagram showing a transfer construction according to a second 
10 embodiment of the present invention; 

FIG. 10 is a speed diagram schematically Illustrating elements of tiie transfer construction according to 
said second embodiment of tfie present Invention in combination with additional rotation-limiting means 
and engagement means; 

FIG. 11 is a schematic skeleton diagram showing a transfer construction according to a third embodl- 
76 ment of the present invention; 

FIG. 12 is a speed diagram schematically illustrating elements of a transfer constaiction according to 
said third embodiment of tiie present invention in combination with additional rotation-limiting means and 
engagement means; 

FIG. 13 is a schematic skeleton diagram showing a transfer construction according to a fourth 
20 embodiment of tiie present invention; 

FIG. 14 is a speed diagram schematically illustrating elements of a transfer constaiction according to 
said fourth embodiment of tiie present invention in combination witii additional rotation-limiting means 
and engagement means; 

FIG. 15 is a schematic skeleton diagram showing a transfer construction according to afifth embodiment 
26 of tiie present invention; 

FIG. 16 is a speed diagram schematically illustrating elements of a transfer construction according to 
said fifth embodiment of the present invention in. combination witii additional rotation-limiting means and 
engagement means; 

FIG. 17 is a schematic skeleton diagram showing a transfer construction according to a sixtfi embodl- 
$0 ment of the present invention; 

FIG. 18 is a schematic diagram showing a conventional transfer construction; 

FIG. 19 is a schematic skeleton diagram of a drive system illustrating anottier conventional transfer 
construction; and 

FIG. 20 is a schematic skeleton diagram illustrating a further conventional transfer construction. 

35 

Best Mode for Carrying out the Invention 

The embodiments of the present invention will hereinafter be described witii reference to the drawings. 
A description will first be made of the first embodiment of the present invention. As is illustrated in FIG. 

40 3, the ti-ansfer 1 of this embodiment is anranged among an input member 4 to which output torque (drive 
force) from an engine 4 is inputted via a transmission 3, a front propeller shaft 5 as a front-wheel-side 
output member for transmitting the thus-inputted drive force to a side of front wheels and a propeller shaft 6 
as a rear-wheel-side output member for transmitting tiie thus-inputted drive force to a side of rear wheels; 
and is equipped witii both functions as a sub-transmission, which can furttier change the speed of drive 

45 force from said transmission 3 and functions as a center differential penmitting a differential motion between 
said front wheels and said rear wheels. Incidentally, the "input member 4" is a term chosen by taking this 
transfer as a primary apparatus, and an output shaft itself of said transmission 3 may be taken as said Input 
member 4. 

In this vehicle, drive force outputted to said front propeller shaft 5 is transfen-ed to a front differential 8 
50 via a bevel gear mechanism 7 and Is then fed to drive axles 10L,10R of left and right front wheels 9U9R. 
Said front differential 8 Is provided with a differential-limiting mechanism 11. This differential-limiting 
mechanism 11 can adjust a differential-limiting condition, for example, like a hydraulic multiplale clutch and, 
while controlling differential limitation, can adjust tiie capacity of torque to be transmitted. 

On ttie other hand, the drive force outputted to said rear propeller shaft 6 is transferred to a rear 
65 differential 13 via a bevel gear mechanism 12 and then fed to drive axles 15U15R of left and right rear 
wheels 14L.14R. Incidentally, said rear differential 13 is provided witii a differential-limiting mechanism 16 
and a differential-lock mechanism 17. This differential-limiting mechanism 16 is also of such a type tiiat a 
differential-limiting condition can be adjusted, for example, like a hydraulic multiplate clutch and, while 
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controlling a limitation to a differential motion, can adjust the capacity of torque to be transmitted. Further, 
said differential-locking mechanism 17 can completely prohibit any differential motion between said left and 
right rear wheels. 

A description will now be made of details of said transfer construction. As Is shown in FIG. 1, a 

5 Ravlgneaux planetary gear mechanism 18 is arranged on an end portion of said input member 4. Said 
planetary gear mechanism 18 comprises a ring gear 19, a primary pinion gear 20 In meshing engagement 
with said ring gear 19, a secondary pinion gear 21 arranged on a side closer to a central axis than said 
primary pinion gear 20 and in meshing engagement with said primary pinion gear 20, a primary sun gear 
22 arranged inside said secondary pinion gear 21 and in meshing engagement with said secondary pinion 

10 gear 21 , a secondary sun gear 23 arranged at a position in series with these secondary pinion gear 21 and 
said primary sun gear 22 and in meshing engagement with said primary pinion gear 20, and a carrier 
(planetary gear) 24 rotatably supporting said primary pinion gear 20 and said secondary pinion gear 21 . 

Said ring gear 19 is connected for integral rotation to said input member 4, said first sun gear 22 Is 
connected for Integral rotation to a hollow shaft 25 which leads to a front propeller shaft (front-wheel-side 

76 output member) 5, and said carrier 24 is connected for integral rotation to a shaft 26 which is connected to 
a propeller shaft (rear-wheel-slde output member) 6. 

When said ring gear 19 rotates, said primary pinion gear 20 is caused to undergo not only revolution 
but also rotation, whereby in association with rotation of said primary pinion gear 20, said carrier 24 rotates 
and in association with rotation of said primary pinion gear 20, said primary sun gear 22 rotates via said 

20 secondary pinion gear 21. 

When the revolution speed and rotation speed of said primary and secondary pinion gears 20,21 
become coincided, said carrier 24 and said primary sun gear 22 both rotate at the same speed as said ring 
gear 19. As a result, said front and rear wheels rotate at the same speed. In said planetary gear mechanism 
18. the revolution speed and rotation speed of said pinion gears 20,21 are generally allowed, to freely 

25 change relative to each other while being associated with each other, for example, an increase in the 
rotation speed results in a decrease in the revolution speed, thereby accelerating said primary sun gear 22 
and decelerating said carrier 24 or a decrease in the rotation speed leads to an increase in the revolution 
speed, thereby decelerating said primary sun gear 22 and accelerating said canier 24, so that a differential 
motion between said front and rear wheels is permitted. 

30 Further, between said secondary sun gear 23 and a stationary member 27 on a side of a transmission 
case 3A. a brake (which hereinafter may also be called said "clutch") 28 is arranged as rotation-limiting 
means which can selectively limit rotation of said secondary sun gear 23. This brake 28 can be engaged or 
released from engagement as desired. Since said secondary sun gear 23 stops rotation when said brake 28 
is brought into engagement, said pinion gears 20,21 are Increased In rotation speed but decreased in 

36 revolution speed so that rotation to be outputted to the side of said rear-wheel-side output member 6 is 
decelerated. 

Between said hollow shaft 25 and said front propeller shaft 5, are arranged a clutch 29 as engagement 
means, a front drive gear (or a front drive sprocket) 30. a transfer chain (or a front drive chain) 31. and a 
gear (front driven sprocket) 32 provided integrally with said front propeller shaft 5. Drive force transmitted to 

40 said hollow shaft 25 is fed from said clutch 29 to said gear 32 via said front drive gear 30 and said transfer 
chain 31 and is transferred to said front propeller- shaft 5. 

Said clutch 29 is engagement means for selectively cut off transfer of drive force from said hollow shaft 
25 to said front propeller shaft 5. This clutch 29 can be engaged or released from engagement as desired. 
When said clutch 29 is brought into engagement, transfer of drive force to said front propeller shaft 5 is 

45 performed. However, no transfer of drive force to said front propeller shaft 5 is performed unless said clutch 
29 is engaged. 

Between said front drive gear 30 as a transfer route of drive force to the side of said front wheels and 
said shaft 26 as a transfer route of drive force to the side of said rear wheels, a clutch 33 is arranged as 
engagement means which can associate a state of rotation of said front wheel side (namely, said front 
50 propeller shaft 5 as said front-wheel-side output means) with that of said rear wheel side (namely, said 
propeller shaft 6 as said rear-wheel-side output member) and vice versa. 

Said clutch 33 can be engaged or released from engagement as desired. When said clutch 33 Is 
brought Into engagement, said front propeller shaft 5 and said propeller shaft 6 are associated with each 
other In the state of rotation so that a differential motion therebetween Is limited. Unless said clutch 33 Is 
56 brought into engagement, said front propeller shaft 5 and said propeller shaft 6 are not associated with each 
other in the state of rotation so tliat a free differential motion is feasible. 

Further, a clutch 34 is an-anged between said hollow shaft 25 Gh the side of said primary sun gear 22 
and said secondary sun gear 23. This clutch 34 can also be engaged or released from engagement as 
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desired. By bringing this clutch 34 Into engagement, said two sun gears 22 and 23 ar© Integrally rotated. 
During engagement of said clutch 34, said primary pinion gear 20 and said secondary pinion gear 21 are no 
longer rotatable. Rotation of said ring gear 19 Is therefore transfen-ed, as is. to said shafts 25.26. 

Of said individual clutch systems 28.29.33.34 described above, said clutch 33 is a clutch of the variable 

5 transfer capacity type and is constructed, for example, of a hydraulic multiplate clutch. It Is equipped with a 
complete engagement mode (hereinafter called the "lock mode") in which transfer of torquo is effected 
without development of a slip and an engagement-released mode (hereinafter called the "free mode") in 
which transfer of torque is not effected and also with a slip transfer mode in which transmission of drive 
force Is effected while allowing a slip to occur between members rotating relative to each other and the 

10 quantity of drive force to be transfen'ed can be controlled by changing the state of slipping. No slip transfer 
mode is taken into consideration for the remaining clutches 28,29.34 so that they are set either in the lock 
mode or in the free mode. In particufar. a dog clutch can be used as said brake 28. Incidentally, locking of 
these clutches will be called "ON" while their unlocking into free positions will be called "OFF", 

FIG. 2 shows a speed diagram relating to Individual elements of such a transfer construction. In the 

15 diagram, said clutch 34 rs omitted. In FIG. 2. A indicates said ring gear 19, Si said primary sun gear 22, Sz 
said secondary sun gear 23. and C said earner 24. Further, Crt designates said clutch 29. C^z said brake 
28, and 0,3 said clutch 33. Ti indicates an input torque, Tf an output torque toward said front wheels, Tr an 
output torque toward said rear wheels. FIG. 2 Illustrates the situation in which said clutch 29 and said clutch 
33 are both ON and said brake 28 is OFF. 

20 Owing to the above-mentioned construction, said transfer construction according to this embodiment 
can set, for example, such various drive modes as shown in the following Table 1 while engaging or 
releasing said clutch 29, said clutch 33 and said brake 28. respectively. 

TABLE 1 

25 



30 



Drive mode 


Used clutch p(: ON. -: OFF) 


Mode No. 


Sub-transmission 


Drive state 


Cm 




C,3 


Cn 


1 


High 


. 2WD 








X 


2 


High 




X 




Slip 




High 


DC4WD 


X 




X 




3 


1.^ 


DC4WD 




X 


X 





Mode No. 1 in TABLE 1 corresponds to FIG. 4. in which said sub-transmission is set in a high-speed 
position and the drive state is In a high-speed two-wheel drive mode so that only the rear wheels iaro set in 
a 2WD mode. Incidentally, in f\Q. 4, members to which drive force is transfem^d are Indicated by solid 
lines, while members to which no drive force is transmitted are indicated by broken lines. 

To achieve this drive mode, said brake (0^) 28 is set in the OFF position to set said sub-transmission 
in the high-speed position as shown in TABLE 1 and FIG. 1. Further, said clutch (Cri) 29 and said clutch 
(Ota) 33 are each set in the OFF position to cut off transfer of drive force toward said front wheels. Further, 
said clutch (Cr4) 34 is set on the ON position so that said planetary gear mechanism 1 8 is set to integrally 
rotate as a whole. 

As a consequence, drive force Is transferred through such a route as shown by anrows in FIG. 4 so that 
only said rear wheels are driven. 

Mode No. 2 in TABLE 1 corresponds to FIG. 5, in which said sub-transmission is set in the high-speed 
position and said drive state is In a high-speed four-wheel drive (4WD) mode so that drive force is 
transferred to both said front and rear wheels. To achieve this drive mode, said brake (Cz) 28 Is set in the 
OFF position and said sub-transmission is set in said high-speed position so that said planetary gear 
mechanism 18 is caused to operate as an inherent double-pinion planetary gear differential mechanism. 
Furttier, said clutch (On) 29 is set in the ON position to achieve a position in which drive force is transferred 
toward said front wheels. Moreover, said clutch (Crs) 33 is set in a slip position or in the ON position. 
Further, said clutch (Cr4) 34 Is set in the OFF position. 

When said clutch {C^) 33 is set In a slip position, a differential motion between said front and rear 
wheels is partly limited depending on the slip position at that time, whereby a four-wheel drive with said 
center differential in operation (C/D-4WD) is achieved. Further, when said clutch (0,$) 33 is set in the ON 
position, a differential motion between said front and rear wheels is completely limited so that a front-to-rear 
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directly-coupled tour-wheel drive (directly-coupled 4WD) is achieved. 

As a consequence, drive force is transferred through such a route as indicated by arrows in RG. 5 so 
that said front wheels and said rear wheels are driven. 

The Iront-to-rear drive force distribution ratio (Tf/Tr) at this time can be expressed as follows: 

5 

Tf/Tr = Zsi/(Za-2si) 

where Za is the number of teeth on said ring gear 19, Zsi is the number of teeth on said primary sun gear 
22, and Zs2 is the number of teeth on said secondary sun gear 23. 

10 Mode No. 3 in lABUE 1 corresponds to FIG. 6, in which said sub-transmission is sot In the low-speed 
position and said drive state is set in such a four-wheel drive (4WD) mode that drive force is transmitted to 
both said front and rear wheels, that is, in a low-speed four-wheel drive mode. To achieve this drive mode, 
said bral<e (0^2) 28 is set in the ON position and said sub-transmission is set in a low-speed position as 
shown in TABLE 1 and FIG. 6, whereby said planetary gear mechanism 18 is operated as a single-pinion 

76 planetary gear reduction mechanism. Furtiier, by setting said clutch (Cn) 29 in the OFF position and said 
clutch (Crs) 33 in tiie ON position, a front-to-rear, directly-coupled four-wheel drive (directly-coupled 4WD) 
mode in which a differential motion between said front and rear wheels is completely limited is set. Further, 
said clutch (Ch) 34 is set in the OFF position. 

As a consequence, drive force is transferred through such a route as indicated by arrows in FIG. 6 so 

20 that tiie rotation of tiie drive force is shifted to a low speed and then drives said front wheels and said rear 
wheels. 

Witii respect to a reduction ratio p at this time, the following equation can be established: 

p = (Za + ZsaVZa 

25 

As is understood from the foregoing, the present transfer construction can achieve a dlrectiy-coupled 
four-wheel drive when said sub-transmission Is in a low-speed position and also a four-wheel drive with the 
center differential in operation when said sub-transmission is in a high-speed position while having botii 
functions of said sub-transmission and functions of said center differential in its integral mechanism. - 
30 It is therefore possible to achieve various drive modes required for four-wheel drive vehicles led by off- 
road vehicles while promoting dimensional and weight reductions of the transfer portion. 

Further, in the construction according to tiiis embodiment, said input and output elements are efficiently 
laid out. In this respect too. it is possible to contribute to the dimensional and weight reductions of the 
to*ansfer portion. 

35 In tills embodiment, tiie two-wheel drive mode (tiie rear-wheel drive mode in this embodiment) is 
achieved by the arrangement of said clutch 34 between said primary sun gear 22 and said secondary sun 
gear 23. If tiie two-wheel drive mode Is not needed, this clutch 34 can be omitted, and only said clutches 
29,33 and said brake 28 can be arranged. 

As is understood from the foregoing, in the four elements composed of said ring gear (A) 19, said 
40 primary sun gear (Si) 22, said secondary sun gear (Sa) 23 and said earner (C) 24 in tiiis transfer 
constiuction, one element is coupled or anranged for couplement to said input member, one element to said 
front-wheel-side output member, and one element to said rear-wheel-side output member, and the 
remaining element is arranged for couplement to said stationary portion, as shown in FIG. 2. Such a 4- 
element transfer construction is advantageous for dimensional and weight reductions compared with a 3- 
45 element transfer construction. This matter will hereinafter be described. 

FI6. 7 are the speed diagrams for illustrating the construction of the 3-element transfer construction. In 
FIGS. 7(A). (B) and (C). tiie three elements are indicated by a circle. Here, the three elements will be 
designated successively as a tirst element, a second element and a third element from the left end. 

According to the 3-element transfer construction. It is contemplated to set an input and outputs as 
50 shown in FIG. 7(A) for the achievement of the high-speed four-wheel drive mode with said center differential 
in operation where said sub-transmission is set in tiie high-speed position and said center differential is 
operated to permit a differential motion between said front and rear wheels and also to set an input and 
outputs as shown in FIG. 7(B) for the achievement of the directly-coupled, low-speed four-wheel drive mode 
where said sub-transmission, is set in the low-speed position and said center differential Is locked to directiy 
55 couple said front wheels and said rear wheels to each other. 

Namely, to set the high-speed four-wheel drive mode witii said center differential in operation, it is 
contemplated, as shown in FIG. 7(A), to couple one (said second element) of said tiiree elements to said 
input member to input drive force Ti, one (said tirst element) of the remaining two elements is coupied to 
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said front-wheel-side output member to output front-wheel-side drive force Tf. and the other element (said 
third element) Is coupled to said rear-wheel-side output member to output rear-wheel-slde drive force Tr. 

To set the directly-coupled low-speed four-wheel drive mode, on the other hand, it Is contemplated, as 
illustrated In FIG. 7(B), to couple one (said first element) of said three elements to said input member to 
5 input drive force Ti, to couple one (said third element) of the remaining two elements to said stationary 
member to limit rotation, and to couple the other element (said second element) to said front-wheel-side 
output member and said rear-wheel-side output member to output front-wheel-side drive force Tf and rear- 
wheel-side drive force Tr. 

To achieve each of these modes, it rs necessary, as illustrated in FIG. 7(C), to arrange clutches or the 
10 llko at 6 places in total, that is, between said input member and said two elements (said first element and 
said second element), between said front-wheel-side output member and said two elements (said first 
element and said second element), and between said rear-wheel-side output member and said two 
elements (said second element and said third element) and also to arrange a brake between said stationary 
member and said one element {said third element). 
15 On the other hand. FIG. 8 are the speed diagrams for explaining the structure of a 4-element transfer 
constnjction. In FIGS. 8(A). (B) and (C), four elements are indicated by circles. Here, the four elements will 
be designated successively as a first element, a second element, a third element and a fourth element from 
the left end. 

According to the 4-element transfer construction, it is contemplated to set an input and outputs as 
20 shown in FIG. 8(A) for the achievement of the high-speed four-wheel drive mode with said center differential 
in operation where said sub-transmission is set in the high-speed position and said center differential is 
operated to pemnit a differential rhotion between said front and rear wheels and also to set an input and 
outputs as shown in FIG, 8(B) for the achievement of the directly-coupled, low-speed four-wheel drive mode 
where said sub-transmission is set in the low-speed position and said center differential is locked to directly 
25 couple said front-wheels and said rear wheels to each other. 

Namely, to set the high-speed four-wheel drive mode with said center differential in operation. It is 
contemplated, as shown In FIG. 8(A). to couple one (said second element) of said four elements to said 
Input member to input drive force 11. one (said third or first element) of the remaining three elements is 
coupled to said front-wheel-side output member to output front-wheel-side drive force Tf, and another one 
30 (said first or third element) is coupled to said rear-wheel-side output member to output rear-wheel-side drive 
force Tr. 

To set the directly-coupled low-speed four-wheel drive mode, on the othei hand, it is contemplated, as 
illustrated in FIG. 8(B), to couple one (said second element) of said four elements to said Input member to 
input drive force Ti, to couple one (said fourth element) of the remaining three elements to said stationary 
35 member to limit rotation, and to couple one of the remaining two elements (said third element) to said front- 
wheel-side output member and said rear-wheel-side output member to output froht-wheel-side drive force Tf 
and rear-wheel-side drive force Tr. 

These modes can each be achieved, as illustrated in FIG. 8(C), by simply ananging clutches or the like 
at two places in total, that is, between said rear-wheel-side output member or said front-wheel-side output 
40 member and one element (said first element) and between said front-wheel-side output member and said 
rear-wheel-side output member and also to arrange a brake between said stationary member and one 
element (said fourth element). 

As has been described above, compared with a 3-element transfer constmction, a 4-element transfer 
constoiction can achieve desired drive modes with fewer clutches and is advantageous for dimensional and 
45 weight reductions. 

A description will next be made of the second embodiment of the present invention. As is illustrated in 
FIG. 9. this transfer construction has been obtained by changing the an-angement of said secondary pinion 
gear 21 and said primary sun gear 22 relative to said secondary sun gear 23 and also exchanging the 
coupling element to said input member 4 with the coupling element to said propeller shaft (said rear-wheeh 

60 side output member) 6 In the construction according to the first embodiment. 

Namely, a Ravigneaux planetary gear mechanism 18 is . arranged on an end portion of said input 
member 4. Said planetary gear mechanism 18 comprises a ring gear 19, a primary pinion gear 20 In 
meshing engagement with said ring gear 19. a secondary pinion gear 21 an-anged on a side closer to a 
central axis than said primary pinion gear and in meshing engagement with said primary pinion gear 20. a 

66 primary sun gear 22 an^anged inside said secondary pinion gear 21 and in meshing engagement with said 
secondary pinion gear 21. a secondary sun gear 23 arranged at a position in series with these secondary 
pinion gear 21 and said sun gear 22 and in meshing engagement with said primary pinion gear 20. and a 
canier (planetary gear) 24 rotatably supporting sad primary pinion gear 20 and said secondary pinion gear 
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21. 

Said carrier 24 Is connected for integral rotation to said input member 4« said first sun gear 22 is 

connected for integral rotation to a hollow shaft 25 which leads to a front propeller shaft (front-wheel-side 
output member) 5, and said ring gear 19 is connected for integral rotation to a large-diameter hollow shaft 
5 26A which Is connected to a propeller shaft (rear-wheel-side output member) 6. 

When said carrier 24 rotates, said primary pinion gear 20 and said secondary pinion gear are caused to 
undergo not only revolution but also rotation, whereby in association with rotation of said primary pinion 
gear 20, said ring gear 19 rotates and in association with rotation of said secondary pinion gear 21. said 
primary sun gear 22 rotates. 

10 Of course, when the revolution speed and rotation speed of said primary and secondary pinion gears 
20,21 become coincided, said carrier 24, said primary sun gear 22 and said ring gear 19 rotate at the same 
speed as said ring gear 19. As a result, said front and rear wheels rotate at the same speed. In said 
planetary gear mechanism 18, the revolution speed and rotation speed of said pinion gears 20,21 are 
generally allowed to freely change relative to each other while being associated with each other, so that a 

76 differential motion between said front and rear wheels is permitted. 

In addition, like the first embodiment, clutches 29,33»34 and a brake 28 are also arranged. 
Namely, between said secondary sun gear 23 and a stationary member 22 on a side of a transmission 
case 3A, a brake (which hereinafter may also be called said "clutch") 28 is an^anged as rotation-limiting 
means which can selectively limit rotation of said secondary sun gear 23. 

20 Between said hollow shaft 25 and said front propeller shaft 5. are also arranged a clutch 29 as 
engagement means, a front drive gear 30/ a transfer chain 31, and a gear 32 provided integrally with said 
front propeller shaft 5. As a consequence, when said clutch 29 is brought into engagement, drive force 
transmitted to said hollow shaft 25 is fed from said clutch 29 to said gear 32 via said front drive gear 30 and 
said transfer chain 31 and is transferred to said front propeller shaft 5. Unless said clutch 29 is brought into 

25 engagement, however, transfer of drive force to said front propeller shaft 5 is not performed. 

Between said front drive gear 30 as a transfer route of drive force to the side of said front wheels and 
said hollow shaft 26A as a transfer route of drive force to the side of said rear wheels, a clutch 33 is 
arranged as engagement means which can associate a state of rotation of said front wheel side with that of 
said rear wheel side and vice versa. Said clutch 33 can be engaged or released from engagement as 

30 desired. When said clutch 33 is brought into engagement, said front propeller shaft 5 and said propeller 
shaft 6 are associated with each other in the state of rotation so that a differential motion therebetween is 
limited. Unless said clutch 33 is brought into engagement, said front propeller shaft 5 and said propeller 
shaft 6 are not associated with each other in tiie state of rotation so tiiat a free differential motion is feasible. 
Further, although not illustrated in any drawing, a clutch 34 can be anranged, for example, between said 

35 primary sun gear 22 and said secondary sun gear 23 as in the first embodiment. By bringing this clutch 34 
into engagement, said primary pinion gear 20 and said secondary pinion gear 21 are no longer rotatable. 
Rotation of said sun gear 22' is therefore transferred, as is, to said shafts 25,28. 

Of said individual clutch systems 28.29,33.34 described above, said clutch 33 is a clutch of the variable 
transfer capacity type. No slip transfer mode is taken into consideration for the remaining clutches 28,29,34 

40 SO that tiiey are set either in the lock mode or in the free mode. In particular, a dog clutch can be used as 
said brake 28. 

FIG. 10 shows a speed diagram relating to individual elements of such a transfer construction. In FIG. 
10, A indicates said ring gear 19. Si said primary sun gear 22, S2 said secondary sun gear 23, and C said 
can-ier 24. Further, designates said clutch 29, Cra said brake 28. and Crs said clutch 33, Ti indicates an 
45 input torque, Tf an output torque toward said front wheels. Tr an output torque toward said rear wheels. FIG. 
10 illustrates tiie situation in which said clutch 29 and said clutch 33 are both ON and said brake 28 is OFF. 

Owing to the above-mentioned constmction. said transfer construction according to this embodiment 
can set, for example, such various drive modes as shown in Table 1 while, as in the first embodiment, 
engaging or releasing said clutch 29, said clutch 33 and said brake 28, respectively. It is therefore possible 
50 to achieve various drive modes required for four-wheel drive vehicles led by off-road vehicles while 
promoting dimensional and weight reductions of the transfer portion. 

Further, the construction of this embodiment has the advantage that owing to the construction of its 
gears, the distribution ratio of the center differential and a subordinate shift ratio can be set at large values. 
Next, the third embodiment of the present Invention will be described. As Is illustrated in FIG. 11, this 
56 transfer construction is formed by arranging two planetary gear mechanisms of the single-pinion type in 
series and is provided with a primary planetary gear mechanism 38A and a secondary planetary gear 
mechanism 388. 
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TO 



Said primary planetary gear mechanism 38A comprises a ring gear 39A. a pinion gear 40A. a sun gear 
42A and a cam'er 44A. while said secondary planetary gear mechanism 38B comprises a ring gear 39B. a 
pinion gear 40B, a sun gear 42B and a can-ier 448. 

Said ring gear 39A of said primary planetary gear mechanism 38A and said carrier 44BA of said 
secondary planetary gear mechanism 38B are connected to an input member 4 so that they can integrally 
rotate. Said sun gear 42B of said secondary planetary gear mechanism 38B is connected to a hollow shaft 
45. which emends to a front propeller shaft (front-wheel-side output member) 5. so that they can integrally 
rotate. Said camer 44A of said primary planetary gear mechanism 38A is connected to a shaft 46, is which 
connected to a propeller shaft (rear-wheels-side output member) 6, so that they can integrally rotate. 

Therefore, rotation of said input member 4 is transfen-ed from said ring gear 39A and said pinion gear 
40A to said canier 44A and is outputted to the side of rear wheels, and Is also transfen-ed from said can-ier 
44B and said pinion gear 40B to said sun gear 42B and is ou^utted to the side of front wheels. 

Further, between said sun gear 42A and a stationary member 27 on the side of a transmission case 3A. 
a brake (hereinafter called the "clutch") 28 is aaanged as rotation-limiting means capable of selectively 
76 iimiting rotation of said sun gear 42A. 

An-anged between said hollow shaft 45 and said front propeHer shaft 5 are a clutch 29 as engagement 
means, a front drive gear 30. a transfer chain 31. and a gear 32 integrally mounted on said front propeller 
shaft 5. Accordingly, when said clutch 29 is brought Into engagement, drive force transferred to said hollow 
shaft 45 is fed from said clutch 29 to said gear 32 via said front drive gear 30 and said transfer chain 31 
20 and is then transmitted to said front propeller shaft 5. Transmission of drive force to said front propeller 
shaft 5 is however not performed tf said clutch 29 is not brought into engagement 

Between said holIoW shaft 45 as a transfer route of drive force to the side of said front wheels and said 
camer 44A as a transfer route of drive force to the side of said rear wheels, a clutch 33 which can be 
engaged or released from engagement as desired Is arranged as engagement means capable of as- 
25 sociating the state of rotation Oft the side of said front wheels with the state of rotation on the side of said 
rear wheels and vice versa. As a consequence, when said clutch 33 is brought into engagement; the state 
of rotation of said front propeller shaft 5 and that of said propeller shaft 6 are associated with each other so 
that a differential motion therebetween Is limited. If said clutch 33 is not brought into engagement, said front 
propeller shaft and said propeller shaft 6 are not associated in the state of rotation with each other so that a 
30 free differential motion is feasible. 

Although not illustrated in the drawing, a clutch 34 may be arranged, for example, between said carrier 
44A and said sun gear 42A as in the first embodiment In this case, when said clutch 34 Is brought into 
engagement, said primary planetary gear mechanism 38A integrally rotates as a whole so that rotation of a 
ring gear 19 is transfenred, as is. to said shafts 45,46. 
35 Of said individual clutch systems 28,29,33.34 described above, said clutch 33 is a clutch of the variable 
transfer capacity type. No slip transfer mode Is taken into consideration for the remaining clutches 28,29,34 
so that they are set either in the lock mode or In the free mode. In particular, a dog clutch can be used as 
said brake 28. 

FIG. 12 shows a speed diagram relating to individual elements of such a transfer construction. Ai 

40 indicates said ring gear 39A, A2 said ring gear 39B. Si said sun gear 42A, S2 said sun gear 42B. C, said 
carrier 44A, and Ca said canier 44A. Further. designates said clutch 29, Cr2 said brake 28, and Crs said 
clutch 33. Ti indicates an Input torque, Tf an output torque toward said front wheels. Tr an output torque 
toward said rear wheels. FIG. 12 illustrates the situation In which said clutch 29 and said clutch 33 are both 
ON and said brake 28 is OFF. 

46 Owing to the above-mentioned construction, said transfer construction according to this embodiment 
can set, for example, such various drive modes as shown in Table 1 while, as in the first embodiment, 
engaging or releasing said clutch 29, said clutch 33 and said brake 28. respectively. It is therefore possible 
to achieve various drive modes required for four-wheel drive vehicles led by off-road vehicles while 
promoting dimensional and weight reductions of the transfer portion. 

50 This embodiment is also advantageous in manufacturing cost because it uses the single-pinion 
planetary gear mechanisms. 

Next the fourth embodiment of the present Invention will be described. As is Illustrated in FIG. 13, this 
transfer construction Is formed by arranging two planetary gear mechanisms in series, one being a primary 
planetary gear mechanism 48A of the single pinion type and the other a secondary planetary gear 

55 mechanism 48B of the double pinion type. 

Said primary planetary gear mechanism 48A comprises a ring gear 49A, a pinion gear 50A, a sun gear 
52A and a canier 54A. while said secondary planetary gear mechanism 48B comprises a ring gear 49B, an 
outer pinion gear SOB, an inner pinion gear 61 B, a sun gear 52B and a carrier 54B. 
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Said carrier 54A of said primary planetary gear mechanism 48A is connected to an input member 4 so 
tliat they can integrally rotate. Said sun gear 52A of said primary planetary gear mechanism 48A and said 
ring gear 49B of said secondary planetary gear mechanism 48B are connected to a hollow shaft 55, which 
extends to a front propeller shaft (front-wheel-side output member) 5, so that they can integrally rotate. Said 

6 ring gear 49A of said primary planetary gear mechanism 48A is connected to a shaft 56, which Is 
connected to a propeller shaft (rear-wheels-side output member) 6, so that they can integrally rotate. 

Therefore* rotation of an input member 4 is transferred from said carrier 54A and said pinion gear 50A 
to said ring gear 49A and is outputted to the side of rear wheels, and is also transferred from said earner 
54A to said sun gear 52A and is outputted to the side of front wheels. 

10 Further, between said carrier 54B and a stationary member 27 on the side of a transmission case 3A, a 
brake (which hereinafter may also be called the "clutch") 28 is arranged as rotation-limiting means capable 
of selectively limiting rotation of said carrier 548. 

In addition, a front drive gear 30 is connected to said hollow shaft 55 and via said transfer chain 31 and 
a gear 32 integrally anranged with said front propeller shaft 5, is also connected to said front propeller shaft 

16 5. Accordingly, drive force transferred to said hollow shaft 55 is fed to said gear 32 via said front drive gear 
30 and said transfer chain 31 and is then transmitted to said front propeller shaft 5. 

At an intermediary part of said shaft 58 which extends to the side of said rear wheels, a clutch 59 is 
arranged as engagement means. When said clutch 59 Is brought into engagement, drive force transferred 
to said shaft 66 is transmitted to said propeller shaft 6. Transmission of drive force to said propeller shaft 6 

20 is however not performed if said clutch 59 is not brought into engagement 

Between a supporting portion of said front drive gear 30 as a transfer route of drive force to the side of 
said front wheels and the side of said shaft 56 as a transmission route of drive force to the side of said rear 
wheels, a clutch 33 which can be engaged or released from engagement as desired is arranged as 
engagement means capable of associating the state of rotation on the side of said front wheels ^jth the 

25 state of rotation on the side of said rear wheels and vice versa. As a consequence, when said clutch 33 is 
brought into engagement, the state of rotation of said front propeller shaft 5 and that of said propeller shaft 
6 are associated with each other so that a differential motion therebetween is limited. If said clutch 33 is not 
brought into engagement, said front propeller shaft 5 and said propeller shaft 6 are not associated in the 
state of rotation with each other so that a free differential motion is feasible. 

30 AKhough not illustrated in the drawing, a clutch 34 may be arranged, for example, between said carrier 
54A and said sun gear 52A as in the first embodiment. In this case, when said clutch 34 is brought into 
engagement, said primary planetary gear mechanism 38A integrally rotates as a whole so that rotation of a 
ring gear 19 is transferred, as is, to said shafts 55,56. 

Of said individual clutch systems 28,59.33,34 described above, said clutch 33 is a clutch of the variable 

35 transfer capacity type. No slip transfer mode is taken into consideration for the remaining clutches 28,59.34 
so that they are set either in the lock mode or in the free mode. In particular, a dog clutch can be used as 
said brake 28. 

FIG. 14 shows a speed diagram relating to individual elements of such a transfer construction. In Fig. 
14, Ai indicates said ring gear 49A, A2 said ring gear 49B, Si said sun gear 52A, S2 said sun gear 52B, Ci 

40 said carrier 54A, and C2 said earner 54A. Further. Cri designates said clutch 59, Cr2 said brake 28, and Cr3 
said clutch 33. Ti indicates an input torque, Tf an output torque toward said front wheels, Tr an output 
torque toward said rear wheels. FIG. 14 illustrates the situation in which said clutch 59 and said clutch 33 
are botii ON and said brake 26 is OFF. 

Owing to the above-mentioned construction, said transfer construction according to this embodiment 

45 can set, for example, such various drive modes as shown in TABLE 1 while, as in the first embodiment, 
engaging or releasing said clutch 59, said clutch 33 and said brake 28, respectively. It is therefore possible 
to achieve various drive modes required for four-wheel drive vehicles led by off-road vehicles while 
promoting dimensional and weight reductions of the transfer portion. In this embodiment, however, a two- 
wheel drive mode is a front-wheel drive mode which is achieved by bringing both said clutch 59 and said 

50 clutch 33 into OFF positions to cut off transmission of drive force to said rear wheels. 

Next, the fifth embodiment of the present invention will be described. As is . illustrated in RG. 15, this 
transfer construction is formed, as in the fourth embodiment, by arranging two planetary gear mechanisms 
in series, one being a primary planetary gear mechanism 48A of the single pinion type and the otiier a 
secondary planetary gear mechanism 48B of the double pinion type. 

55 Said primary planetary gear mechanism 48A comprises a ring gear 49A, a pinion gear 50A, a sun gear 
52A and a earner 54A. while said secondary planetary gear mechanism 488 comprises a ring gear 49B. an 
outer pinion gear 50B, an inner pinion gear 51 B, a sun gear 528 and a carrier 548. 
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Said carrier 54A of said primary planetary gear mechanism 48A and said canier 54B of said secondary 
planetary gear mechanism 48B are connected to an Input member 4 so that they can Integrally rotate. Said 
sun gear 52B of said secondary planetary gear mechanism 48B is connected to a hollow shaft 55A, which 
extends to a front propeller shaft (front-wheel-side ou^ut member) 5. so that they can integrally rotate. Said 

5 ring gear 49A of said primary planetary gear mechanism 48A and said ring gear 498 of said secondary 
planetary gear mechanism 48B are connected to a shaft 56A. which Is connected to a propeller shaft (rear- 
wheels^side output member) 6, so that they can integrally rotate. 

Therefore, rotation of an input member 4 is transfen-ed from said cam*er 54A and said pinion gear 50A 
to said sun gear 52A and is outputted to the side of front wheels, and is also transferred from said canier 

70 648 and said pinion gear 508 to said ring gear 498 and is outputted to the side of rear wheels. 

Further, between said sun gear 528 and a stationary member 27 on the side of a transmission case 3A, 
a brake (which hereinafter may also be called the •^clutch") 28 is arranged as rotation-limiting means 
capable of selectively limiting rotation of said carrier 548. 

Between said hollow shaft 55A and said front propeller shaft 5, are also arranged a clutch 29 as 

76 engagement means, a front drive gear 30, a transfer chain 31, and a gear 32 provided integrally with said 
front propeller shaft 5. As a consequence, when said clutch 29 is brought into engagement, drive force 
transmitted to said hollow shaft 65A is fed from said dutch 29 to said gear 32 via said front drive gear 30 
and said transfer chain 31 and is transferred to said front propeller sh^ft 5. Unless said clutch 29 is brought 
into engagement, however, transfer of drive force to said front propeller shaft 5 is not perfonned. 

20 At an intermediary part of said shaft 56 which extends to the side of said rear wheels, a clutch 59 is 
arranged as engagement means. When said clutch 59 is brought into engagement, drive force transfen-ed 
to said shaft 56 is transmitted to said propeller shaft 6. Transmission of drive force to said propeller shaft 6 
is however not perfonmed if said clutch 59 is not brought into engagement 

Between a supporting portion of said front drive gear 30 as a transfer route of drive force to the side of 

25 said front wheels and the side of said shaft 56 as a transmission route of drive force to the side of said rear 
wheels, a clutch 33 which can be engaged or released from engagement as desired is arranged as 
engagement means capable of associating the state of rotation on the side of said front wheels with the 
state of rotation on the side of said rear wheels and vice versa. As a consequence, when said clutch 33 is 
brought into engagement, the state of rotation of said front propeller shaft 5 and that of said propeller shaft 

30 6 are assodated with each other so that a differential motion therebetween is limited. If said clutch 33 is not 
brought Into engagement, said front propeller shaft 5 and said propeller shaft 6 are not associated in the 
state of rotation witii each other so that a free differential motion is feasible. 

Although not illustrated in the drawing, a clutch 34 may be arranged, for example, between said canier 
54A and said sun gear 52A as In tiie first embodiment. In tfiis case, when said clutch 34 is brought into 

35 engagement, said primary planetary gear mechanism 38A integrally rotates as a whole so that rotation of a 
ring gear 19 Is transfen-ed. as is, to sad shafts 55A,56A. 

Of said individual clutch systems 28.29.33,34 described above, said clutch 33 is a clutch of the variable 
transfer capacity type. No slip transfer mode is taken into consideration for the remaining clutches 28.29.34 
so tiiat tiiey are set either in tiie lock mode or in the free mode. In particular, a dog clutch can be used as 

40 sard brake 28. 

FIG. 16 shows a speed diagram relating to individual elements of such a transfer constnjction. In Rg. 
16. Ai indicates said ring gear 49A, A2 said ring gear 498. Si said sun gear 52A, Sa said sun gear 528, Ci 
said canier 54A, and C2 said carrier 54A. Furtiier. Cri designates said clutch 29, Cr2 said brake 28. and Crs 
said clutch 33. Ti indicates an input torque, Tf an output torque toward said front wheels, Tr an output 
45 torque toward said rear wheels. FIG. 16 illustrates the situation in which said clutch 59 and said clutch 33 
are both ON and said brake 28 is OFF. 

Owing to the above-mentioned construction, said transfer construction according to tiiis embodiment 
can set, for example, such various drive modes as shown in TABLE 1 while, as in the first embodiment, 
engaging or releasing said clutch 59, said clutch 33 and said brake 28, respectively. It is tiierefore possible 
so to achieve various drive modes required for four-wheel drive vehicles led by off-road vehicles while 
promoting dimensional and weight reductions of the transfer portion. 

Next, the sixth embodiment of the present Invention will be described. As Is Illustrated in RG. 17, this 
transfer construction is equipped with a Ravigneaux planetary gear mechanism 18 and basically has the 
same constnjction as tiie first embodiment. In FIG. 17. tiie reference numerals which have already been 
55 used with respect to the first embodiment indicate either similar or corresponding members. A description 
will therefore be made of differences from \he first embodiment. 

A characteristic feature of this embodiment resides in that a front drive gear 30 and a transfer chain (or 
a front drive chain) 31 are arranged closer, to a rear part of a vehicle than said planetary gear mechanism 
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18. a clutch 29 and a clutch 33. 

Owing to this construction, the axial length of a front propeller shaft 5, compared with the construction 
of the first embodiment, can be extended by a length over which said front drive gear 30 and said transfer 
chain 31 have been moved toward said rear part of said vehicle. This has made it possible to reduce, 
5 compared with the first embodinrient, a bending angle at a connecting part between said front propeller shaft 
5 and a front differential 8. Rotational vibrations of said front propeller shaft 5 and a bevel gear mechanism 
7 can thus be reduced, thereby making it possible to reduce vibrations and noise of a vehicle. 

Capability of exploitation in industry 

10 

As has been described above, the transfer construction according to the present invention can promote 
dimensional and weight reductions of a transfer portion by incorporating the functions of a sub-transmission 
and the function of a center differential in an integral construction and further, can achieve a directly- 
coupled four-wheel when the sub-transmission is in a low-speed position and a four-wheel drive with its 

15 center differential in operation when tfie sub-transmission is in a high-speed position. The transfer 
construction according to the present invention is tiierefore suited for more effectively utilizing a vehicle 
space of a four-wheel drive vehicle and also for achieving a weight reduction in a vehicle. It is also suited 
for automatically perfomning switching between a high speed and a low speed and also switching between a 
two-wheel drive and a four«-wheel drive, so that a four-wheel drive vehicle can be adequately driven by 

20 simple operation. Four-wheel drive vehicles capable of obtaining high running performance by a four-wheel 
drive can be widely popularized. 

Claims 

1. A transfer construction having a first output member (5) for outputting drive force to one of a front- 
wheel-slde rotating member and a rear-wheel-side rotating member and a second output member (6) 
for outputting drive force to the other one of said front-wheel-side rotating member and said rear-wheel- 
side rotating member, thereby distributing drive force transmitted from an input member (4) to said first 
output member (5) and said second output member (6), characterized in that: 

said construction is provided witii a compound planetary gear mechanism (18,38A,38B.48A,48B) 
having four rotalable elements capable of sen/ing as drive force transferring elements or reaction force 
elements; 

Individual ones of said four elements are arranged for couplement to individual ones of four 
members composed of s^d Input member (4), said first output member (5), said second output 
member (6) and a stationary member (27). respectively; and 

said first output member (5) and said second output member (6) are arranged for couplement to 
each other. 

2. A transfer construction having a first output member (5) for outputting drive force to one of a front- 
wheel-side rotating member and a rear-wheel-side rotating member and a second output member (6) 
for outputting drive force to the other one of said front-wheel-side rotating member and said rear-wheel- 
side rotating member, thereby distributing drive force transmitted from an input member (4) to said first 
output member (5) and said second output member (6), characterized in that: 

said construction is provided witti a ring gear (9), a primary sun gear (22). a primary pinion gear 
(30) in meshing engagement witii said ring gear (19), a secondary pinion gear (21) in meshing 
engagement with said primary pinion gear (20) and said primary sun gear (22), a secondary sun gear 
(23) In meshing engagement with said primary pinion gear (20) and a carrier (24) rotatably supporting 
said primary pinion gear (20) and said secondary pinion gear (21); 

individual ones of four elements composed of said ring gear (19), said primary sun gear (22), said 
secondary sun gear (23) and said carrier (24) are arranged for couplement to individual ones of four 
members composed of said Input member (4), said primary output member (6), said secondary output 
member (6) and said stationary member (27), respectively; and 

said primary output member (5) and said secondary output member (6) are arranged for couple- 
ment to each other. 

55 

3. A transfer construction according to claim 2, wherein said ring gear (19) and said input member (4) are 
an^nged for couplement to each other, said primary sun gear (22) and said primary output member (5) 
are arranged for couplement to each other, said secondary sun gear (23) and said stationary member 
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(27) are arranged for couplement to each other, and said carrier (24) and said secondary output 
member (6) are an^ged for couplement to each other. 

4. A transfer construction according to claim 3. wherein engagement members (29,28) are interposed 
between said primary sun gear (22) and said primary output member (5) and between said secondary 
sun gear (23) and said stationary member (27), rBspectively. 

5. A transfer construction, wherein said first output member Is constructed as a front-wheel-sfde output 
member provided with a front drive sprocket (30) anranged coa^dally with said compound planetary gear 
mechanism (18), a front propeller shaft (5) for transferring drive force to a side of front wheels, a front 
driven sprocket (32) arranged on said front propeller shaft (5). and a front drive chain (31) coupling said 
front drive sprocket to said front driven sprocket to permit transfer of power; and 

sajd front drive sprocket (30). said front driven sprocket (32) and said front drive chain (31) are 
an-anged closer to a rear part of a vehicle than said compound planetary gear mechanism (18) and said 
engagement members (29.28). 

6. A transfer construction according to claim 4, wherein said engagement members (29.28) are wet-type 
multlplatd clutches. 

7. A transfer construction according to claim 2. wherein said ring gear (19) and said secondary output 
member (6) are arranged for couplement to each other, said primary sun gear (22) and said stationary 
member (27) are an'anged for couplement to each other, said secondary sun gear (23) and said 
primary output member (5) are an-anged for couplement to each other, and said carrier (24) and said 
input member (4) are arranged for couplement to each other. 

& A transfer construction according to claim 7. wherein engagement members (29.28) are Interposed 
between secondary sun gear (23) and said primary output member (5) and between said primary sun 
gear (22) and said stationary member (27). respectively. 

9. A transfer constnjction according to claim 8. wherein said engagement members (29,28) are wet-type 
multiplate clutches. 

10. A transfer construction having a first output member (5) for outputting drive force to one of a front- 
wheel-side rotating member and a rear-wheel-side rotating member and a second output member (6) 
for outputting drive force to the other one of said front-wheel-side rotating member and said rear-wheel- 
side rotating member, thereby distributing drive force transmitted from an input member (4) to said first 
output member (5) and said second output member (6), characterized in that: 

said construction is provided with: 

a primary planetary gear mechanism (38A.48A) comprising three elements composed of a primary 
ring gear (39A.39B), a primary sun gear (42A,42B). a primary pinion gear (40A,50A) in meshing 
engagement with said primary ring gear (39A,39B) and said primary sun gear (42A,52A), and a primary 
carrier (44A,54A) rotatably supporting thereon said primary pinion gear (40A,50A), and 

a secondary planetary gear mechanism (38B.48B) comprising three elements of a secondary ring 
gear (39B,49B), a secondary sun gear (42B,52B), a secondary pinion gear (40B,50B) in meshing 
engagement with said secondary ring gear (39B.49B) and said secondary sun gear (42B.52B), and a 
secondary carrier (44B,54B) rotatably supporting thereon said secondary pinion gear (40B.50B). in 
which two of said three elements are coupled to two of said three elements composed of said primary 
planetary gear mechanism (38A,48B), respectively; 

individual ones of four elements, which are composed of said mutually coupled two elements, the 
remaining one element out of said three elements composed of said primary planetary gear mechanism 
(38A,48A) and the remaining one element out of said three elements composed of said secondary 
planetary gear mechanism (38B,48B). are an-anged for couplement to Individual ones of four members 
composed of said input member (4), said primary output member (5), said secondary output member 
(6) and said stationary member (27). respectively; and 

said primary output member (5) and said secondary output member (6) are an-anged for couple- 
ment to each other. 
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11. A transfer construction according to claim 10. wherein said primary ring gear (39A) and said secondary 
carrier (44B) are coupled to each other, and said secondary ring gear (39B) and said primary carrier 
(44A) are coupled to each other. 

5 12. A transfer construction according to cl^m 11, wlierein said secondary ring gear (39B) and said primary 
carrier (44A) are coupled to said input member (4); and 

said primary sun gear (42A) aind said primary output member (5) are arranged for couplement to 
each other, said secondary sun gear (42B) and said stationary member (27) are arranged for 
couplement to each other, and said primary ring gear (39A) and said secondary carrier (448) are 

10 aranged for couplement to said secondary output member (6). 

13. A transfer construction according to claim 12. wherein engagement members (29,28) are interposed 
between said primary sun gear (42A) and said primary output member (5) and between said primary 
ring gear (39A) and said secondary carrier (448), respectively* 

IB 

14. A transfer construction according to claim 13, wherein said engagement members (29.29) are wet-type 
muitiplate clutches. 

15. A transfer constnjctlon according to claim 10, wherein said primary ring gear (49A) and said secondary 
20 sun gear (52B) are coupled to each other, and said primary sun gear (52A) and said secondary carrier 

(54B) are coupled to each other. 

16. A transfer construction according to claim 15. wherein said primary sun gear (52A) and said secondary 
earner (54B) are coupled to said input member (4); and 

25 said primary ring gear {49A) and said secondary sun gear (62A) are arranged for couplement to 

said primary output member (5). said primary carrier (54A) and said stationary member (27) are 
an-anged for couplement to each other, and said secondary ring gear (49B) and said secondary output 
member (6) are arranged for couplement to each other. 

30 17. A transfer construction according to claim 16, wherein engagement members (33,28) are interposed 
between said secondary ring gear (49B) and said secondary output member (6) and between said 
primary carrier (54A) and said stationary member (27), respectively. 

18. A transfer construction according to claim 17, wherein said engagement members (33,28) are wet-type 
35 muitiplate clutches. 

19. A transfer construction according to claim 1 0. wherein said primary carrier (54A) and said secondary 
can'ier (548) are coupled to each other, and said primary ring gear (49A) and said secondary ring gear 
(498) are coupled to each other. 

40 

20. A transfer constaiction according to claim 19. wherein said primary canrier (54A) and said secondary 
carrier (548) are coupied to said input member; and 

said secondary sun gear (52B) and said primary output member (5) are an'anged for couplement to 
each other, said primary sun gear (52A) and said stationary member (27) are arranged for couplement 
45 to each otiier, and said primary ring gear (49A) and said secondary ring gear (498) are arranged for 
couplement to ssud second output member (6). 

21. A transfer construction according to claim 20, wherein engagement members (33,28) are interposed 
between said primary sun gear (52A) and said primary output member (5) and between said secondary 

60 sun gear (528) and said stationary member (27). respectively. 

22. A transfer construction according to claim 21, wherein said engagement members (33,28) are wet-type 
muitiplate clutches. 

55 23. A transfer constaiction according lo any one of claims 1, 2 and 10, wherein an engagement member is 
interposed between said primary output member (5) and said secondary output member (6). 
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k A transfer construction according to claim 23. wherein said engagement member is a wet-type multi- 
plate clutch. 

u A transfer construction according to any one of claims 1. 2 and 10, wherein said primary output 
member (5) outputs drive force to said front-wheel-side rotating member. 

A transfer construction according to any one of claims 1, 2 and 10, wherein S2dd primary output 
member (6) outputs drive force to said rear-wheel-slde rotating member. 
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FIG. 2 
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FIG. 4 
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FIG. 6 
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FIG. 13 
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